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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
preventing non-conforming devices from being 
manufactured due to pattern misalignment in 
manufacturing a semiconductor device to form a buried 
interconnection using a dual-damascene method. 
SOLUTION: A diffusion prevention insulating film 64 and 
a low dielectric insulating film 66 are formed on a copper 
layer 62 and three hard mask layers 68, 70 and 72 having 
different etching rates are formed thereon. The mask 68 
is exposed by patterning the mask 72 and by etching a 
top portion of a through-hole 84, then the through-hole 
84 is opened with the mask 70 until the insulating film 64 
is exposed after removing only the mask 72 overlying a 
trench with an interconnection 86 and fixing the position, 
sequentially the opening is completed by etching the 
masks 70, 68 and the low dielectric insulating film 66 in 
the trench with the interconnect portion and by etching 
the diffusion prevention insulating film 64 at the bottom 
of the through-hole. A Ta barrier metal layer 88 is 
formed, a copper layer 90 is deposited thereon, and the top 
via plug 94 is formed. 
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surface thereof is polished, then a 
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[0027] 

mmimm 1 

36tl0B««!>— «t?*or v 01 (a)iiP6 (c) . 12 
(d) #>6 (f > . 03 (g) t!»6 ( i ) . Rtf04 

( j ) ( 1 > ». ^ft-eft. sm^MMo^stc 
fi£oriB«*3Bjai/fcHW>xeff©nifffiia-c*&. 

"T. HI ( a ) 4C^-f J; 5 K. TH IfiifcSi ft 
fcCui6 2±K. 7*7X-7CVDffifCJ:o-rjKJ55 0 
nmCP-S i C16 44fiHgb, %b^llHt6IWff<b 
UTJg£/?8 0 0 nm©{£iftt$J|g (JiTF. Low-k 
6 6*J3MU WC. ^XvCVDttKJ: 
ot, -eft-^ft. mm$ 0 n m©. P - S i CJH6 8 . 
P-SiO, JR7 0. MP-S iNl724 l JRfc. 
JjSJglU h V7)l> ■ A-F^Xj'^sStS. P-S i 
CJR6 4tt. CuI6 20CuM?OttftE»JhM£L-C 

«ie-r4. «t»swfii2 2aw £ 3'ct. T»f3*©cuji 

Jb©P-S i CllS©t»figWI3lt;'C*£. Low- 
klilt, WiU^^S^HtOS i LK, ^*«5 
* ;14±© PLARBft £" ©W^tf «J - *« 5 . 

[0 0 2 8] IS) 1 ( b ) (C^-T J: 5 (t. P - S 

iNJH7 2_L(C. BWl 0 0nm©*l©KStt&±K 

(JWT. #l©ARCg|£#5> 7 4MUc{i M 
MA 0 0 n m©7 * h U^X Mg£t£J9U ^tx^ 

i»f>miUC, F, iCOiO, iAri© 
SH£n>T\ Ell (c) tC7jVr«fc5*C. mi ©A 
RCM74, P-S i NJK7 2MP-S iO, i7 0 
^rX^^LT. P-S i CJS6 S^ggfcUSthfc. X 
;U-*-JUi|a)D^P&©Sjll©B05|57 8 £P-S i 
CI6 8±K:Mt5„ 

[0029] ^Ut?, O, ^XvT-^v^SKi^ 
T. 02 (d) icm-f^^iC. if-?*? 7 6R 

y'Il©ARC17 4?:i^t l P-SiNI725; 
Sm$#-5>„ itSUT. 02 (e) {CSrrJ:-5(t. P-S 
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1 NH7 2_hiCjRJSl 0 0nm©l&2©ARCK8 0£- 
/&JgbT&iiPgf57 8£SiS!>. E«C. S2©ARC18 0 
±«CJK/?4 0 0 nm<DV* V Viss\ V m 8 2 £j£KT 
•5. ^XCC. 7*M/yxhl8 2^A$-^>^ut. 
12 (f) {OttTJ:^ ±®ie.«ffl©ffi^^^-> 
HT^i»f>^i7 8 2A«SWS. ft. 0 2 

(f) r. *«W5rffi©a&**ii*-rfc#tt:. ©xTiB^ 
->tt;ui/-jfr-;u • .fc^&g-rftai 
£ D x t > & J: 5 tc 0 ^ 5 ft x c > s . 

10 [0030]^!,^ i^f>i'7X^8 2A^I,>, 
4>Oi>f>^ilTC, F.iCOiO, iAr 
i©i8^^*tt->-c. 03 (g) K;rrri:5K:. SS2 
©ARC18 0 . R^P-S i NM7 2% x. U 

r. mi ©igpgP7 8 <tajibfcm2©pgpg|58 3*p 
-SiO, 17 0±«:fMTS. -jn>t\ o 2 
T^»y&«:cfcoT. 03 (h) tc^-Ti^c. x* 
^>^v**8 2A«5bT, P-S1N172, 0 
2©^PSP8 3. RCf»l©MP»7 8*Bta3-ttS. 
tt^T. 03 ( i ) CC^-Tcfc^W:. P-S i O, JS7 0 

20 Si9f>f7^>iU ^-?ii-?->mitrc 
, F. tCOiO ! iAriOI^'X^fo-C, 5fe 
-T. P-S i CI6 8 £:X ??>^L/t. Low-kJl 

6 6£Hffi$-t±£. IK. i^>y*'XiLTN ! <fc 
H 2 i©g-&*'X5r^oT. Low-kl86^i^ 
>#LX. P-S i Ci6 4£&tiJ<*i*£l&3©|fIPSB 
8 4A*g3P-r£. 

[0 03 1]iXl»-C. P- S i NI17 2*x^^>^-7 
Xi^il, *)>-?C, F. iCOiO, iArtOif^ 
X<SHg->T. 04 ( j ) (C^TTcfc P-SiO, IS 

30 7 0. P - S i CJR6 8ML o w- k!6 6*i»f 
>yi/r±BI2^ffl©iE^p8 6 ^fiS-r S tit«CP - 

5 i CM64*X2.^>^LTTJl©Cull62<&StiS 

3-b-s^ji/-*-*8 4£ t ?gp-rSo -?•©?£. 
iHJSi^f^. ifccc. 04 (k) tc^-rj:5{c. ^y+^» 

^JU@cb 0nmOTai8 8*^;U-*-;U 

8 4SO>Wi8 6 ©II. afe^'fC P - S i NK7 2±«C 
fi3cML. Etc. Cu->- \rX'*y * ffi(C J: o T^/? 1 0 
0nm©CuI*«SSt, *o*^«Cj;orMJ18 0 
0nm©Cui?:iiSt, $gft9 0 0 n m©C u§ 9 
40 0*TaS8 8±{C^sS-T-2>„ Wt^X. ziaj#)l> ■ is 
'J*X7 'J^WS^JiL/AiCMPffiCCjr-pr. Cul9 
0. ^t>-CTa«8 8*W®. ^SL-r. P-S iNl 

7 2^ffi$1fSi«4C. ±Jlie^9 2i. ±JBIB^9 

2 iTlliB«6 2i^T5 ^^7^9 4^^-T 

[0032] mmmmm2 

SUt»»©a«©Wr*->"C. 05 (a) *»6 (c). 0 

6 (d) A>6 ( f ) . 07 («) W (i). 18 

50 ( j ) *>h ( 1 ) . &tf09 (m) A>6 (o) tt. ^ft 
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<Dtctb<Dx-v : ?->?A b ^a'MLow- k/f^CCW 
To 

[0 03 3] 05(a) CCtkT <£ 5 TJIiag 

t LXBf&ZtltcCumi 0 2JhCC x 77XvCVDft 
CcJ:^rMJ¥5 Onm(DP-S i CM 1 0 
#0>-CJ£ 1 (DMffli&mmt btli?3 0 0 n m<Dffl 1 <D 
Low-kI106Wl t MK, 

&Cj:-3>TMJ15 OnmCDP-S i 0 2 Ml 0 8 £/&M 10 
U ^l^^2cD@PBl^^ibTM/13 0 OnmCDL 
ow-kJll 1 0<?:^M"r^o MK, 77X7CVDft 
Ccior, ^ti^n. MJS5 Onm©, P-SiCil 
12. P-SiO, 1114, MP -SiNIl 16 

z 0 ^mmmmmvu, s2(DLow-kiio8(t 

SKDLow- kJH06i[HlDLow - k/f ~C&o 
-«ltt^ 0 £fc v P-S i O'.JRI 0 8tt. E 

[0034] i&or % 05(b) ( f C7jk-$~£ 5 P - S 

1 NASI 1 6±*C, Mill 00nm©»l©ARCIIl 
18«Udi IJI4 0 0nmO7^M/^hI 

^120^, ^Oi^>^iltC 4 F, t 
COiO, iAriOl^Xiffiot, 05 (c) Ct 
*rTJ:5CC, ^ 1CDARCM1 18, P- S i Nil 1 
6MP-S i O z Mil 44x^>^lT, P-S 30 
iCJWl 1 2%Bto3#yfc^JU-*-Jl/<fcRIDBHPa© 

s& 1 ©bspsb i22£p-sicjgui2 ±(cjgj3tr 

06 (d) ^-Tcfc^CC, X7?>^^ 1 2 0 
Rt>'!gl<Z>ARCMl 1 8£|&5&LT, P-SiNll 
16£KfcH3i*6o £&C>T, 06 (e) (C7jrr<fc5tt, 
P-SiNll 1 6±teJRJ?l 0 0nm(DS2(DARC 
Ml 2 4*«M0rBBP»l 2 2*«isE>, JBfc. MJ14 
0 0 nmCD7^- h U^X hM 1 2 64S2(DARC1 1 40 

2 4±CCJ5JHT£o ^:CC, 7^ hU^F112 6^ 
^^>^Ut, 06 (f) K^jrTcfc^ _t«I3BUS 
(DiB««^^->«:WrSxv^>^X^ 1 2 6 A3: 
Mf^ 0 H6 (f) *»?B©J»**^ir3fe 

<!i^{4g-rn^t;ri^j:^^0^^nro^ o 

[0 0 3 6 ] x^>^^126A^ft 

Ari©fi^4fot, 07 (s) (C^tcfc^tC, 
^2CDARCM1 2 4. MP-S i NM 1 1 6 £x v 50 
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?>?l,X. Jin<?>BHP»l 2 2«C*iIbfc»2©WIP 
SB127£P~Si0 2 Mll 4±«:JBJ5S-rs. #0 
r v 0 2 7 7X77r»^J;-9t, 07 (h) CC 
^T<fc^K, x*^>y-^x* l 2 6 A^r^iL/r, P 
-SiNIl 1 6£ggfcB£-e6o «C*T. H7 < i ) «c 
<fc^«:. P-S i 0 2 Ml 1 4*x^>^7X^ 
<tU ^x^^^iltC, F 8 <tCO<t0 2 
iAri(Dg^Xl:fot, jfeT. P-SiCMl 1 
2^x^>^'ut, JH2(DL o w- kJf 1 1 0 

KCC, X7^>^XiirN 2 £H 2 iCDg 
S2©Low-kll 10?:x^> 
^LT, P-SiO, I10 8*gffl3^-JH2 

[0037] ,m>r, 08 ( j ) (C^Tcfc^CC, P-S 

1 Nil 1 6*x^>^7X^<bl, J^oxy^v^ 
#X£L/TC< F 8 iCOiO, iAridiPt^'X^: 
^~>T, 5fct\ P-SiO, Ml 14^X7?>^b 

P-S i CM 1 1 2*«as-ttSi*«:, P-S i 

0 2 11 0 85:X^>yLt t ®l(DLow-kll 
0 6*KIHS-&S. #C*C, 08 (k) tC^-Tcfc^CC, W. 
(fC P-S i NM1 1 6*x?^7X^iU 
i^y^'XiUtNz £H 2 <fc<Dfi^#**Geo 

P-S iCll 12R^2(DLow-kll 10 

£x ^>^tt, ±Hie«ffl©ia«« 1 3 0 

£ 0 C<D|*£, P-S i 0 2 Ml 0 8tex^>^;* h * 
^Jiil/ratBT*. ig«F«c, fHl<DLow-kJIl 0 
6*xy^>^0r, P-S i CM1 04*aSW3«-5 
»3©HP851 32A*MPT*. P-SiO 
2 gl08*x^>^vx^i'U ^C, F. <hC 
Oi0 2 iAriOjg^X^f ot, 08 ( 1 MCtS 
Tcfc^fc:, P- S i CMl 04^X7 f>yitT10 

[0 0 3 8] #tfC, 09 (m) &C^T<i:5fc:, 
£>>WI<h LTBtffiES 0 nmCDTaJi 1 3 4?:Xjl/-^- 
;H 32SLOie«8»l 3 i^CP-SiNll 
16±lC!&m-?Z>o MCC* 09 (n) ^-Tct^CC, C 
uV- K*j<* £&&CcfcoTMJll 0 0nm£>CuJl£ 
*t«3tt. ^£&KJ:oTMJ¥8 0 0nm<DCuJi£ 
0 0 nm(DCul 1 36^Tall3 
4±tcMtl>o 3P>f»->'J*X7'J4 

we»j£LfcCMPfficc<fcoT, CUH36, 

TaJil 3 4£Wfg, iil-C, 09 ( o ) Ct^Tcfc 9 
CC, P-S i NM 1 1 6£ggffl3i*&<!:ftCC. ±Jtiag 

138i, JJMBRl 3 8&TJHBR1 0 2 <b 
-5^777^1 4 0*rJ&iST£. 

[0 0 3 9 ] H«BB«W3 

l8»^«<DMCC8i|0«T*or, 010 (a) 
(c) . 011 (d) ^6 <f ) , 012 (g) ^6 
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( i ) . ■ 1 3 < j ) *>6 ( 1 ) . RUM 14(m)i 

(n) « % -en^n. ^aee««©*fficcseorK« 

h -yCJl<k LTMt^SMLo w - ki(DT 
COSBtT*. 5feT. SI 0 (a) CC^J:^«:, TJlffi 
$L±L,XBJ8L2titcCumi 4 2±tC, 77X7CVD 
ffi5C<t^TMJ?5 0nmCDP-S i CJRl 4 4M 

u 1 ©ir^asii oriif 3 0 0 n m©p 

-sio, ^vmzcommmmm 

<hOTM/*3 0 Onm©Low-kl 1 4 8 ^fiSHM" 

mcc* 77X7C vd&ccj^t, -en-en, Mi? 

5 0 n mtf\ P-SiCH50, P-SiO, 115 
2, MP~SiNil54?:, JKX. jfflRU HU^ 

[0040] &Cvc, 010 ( b ) teSVT <fc 5 6C. P - 
S i NJ^ 1 5 4_bGC, Mill OOnm^KDARCK 
1 5 6*0ERO/c», Mi¥4 0 0nm<D:7* hU^Xh 

X^15 8£ffit\ ^x^>^(bltC, F 8 
iCOiO, iAriOfi^XSftot. 010 
(c) CC^Tcfc^tC. 1 10ARCS156, P-Si 
Nil 5 4MP-S i 0 2 il52*x?f>^U 
T\ P-SiCilSO^iai^-ti/c x;l/-*-;l,<t 

Hi;Mpe©»i©HP»i 6o^p-sicii5o 

[0 04 1 ] O, 7 7X77 vi/Zs>/mc&-) 

r. Hi 1 <d> cctSTJ:5k:* x^>^xm 5 

8S^»l©ARCll5 6^ilt, P-SiNi 
1 5 4%iHEHi3-a:S, HI 1 (e)CC^-TJ:^ 

P-S i Nil 1 6±fCfit/Sl 0 0nmCD^2CDA 
RCil62^ltP f rai22^ JECC. JR 
f400nm<D7t hU^Xhll 6 4t««tS. #C 
tC, h U^X hll 6 4^^-x>yut, H 1 

1 (f) cc^-r<fc5ic. ±»ia»ffl©ia«»^*->* 

t«x^>^7X^l 6 4A*Mt5. ft, H 1 

1 ( f ) r, *»w©?»»sr^ryi:«>«:, m^xw^m 

[0 042]^ x^>^^l64A*ffi 

AriOi^^fot. il 2 (g) tC7jk?£*> 
IC % <D ARCH 6 2, &CKP-S i Nil 5 4£ 

x^>ybt, si 1 ©rapau 6 0 L&mLtcm2<D 

PBP8P 165*P-SiCJ9l5 2 JiteJfcfiW *> 0 
V % O, ^7X77^»^{C<tot, 012 (h) 
CCTFTct^CC, i^>^7X^16 4A*iSlt l 
P-S i Nil 5 4£HttJ£t!-& 0 gl^, 01 2 
( i ) tC7j*-r£5fc % P-S i O, mi 52?:i^> 
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0<hO, ±Ar £<D«^*/X£«-,T, 5M\ P-Si 
C1150?:i^>^t k Low-kI14 

[0 04 3] ,XIC % mi 3 ( j ) ^*TJ:^tc, P-S 
iNll54^X7f>^7X^il, JLv9->4ftiX 
<hOTN, iH, £CDgl^#X£ffioT. P-SiO, 
1152, Low-kI148, MP-SiO, Hi 
46^x^>^t, P-S iCI144*»U3^ 

10 *»3(OHnau6 6A*Hn'r4. s&or, 01 3 

(k) te^-Jc^lc, P-S i Nil 54£x^>y 
7X^il, ^ox-^>^iUC 4 F 8 iCO 
iO, iAriflDl^ittot, P-SiCJ®15 
ORO'P-S i CJgl 44^x^>yur, Cull. 

4 2«ffl5t^;l/^-;H6 6W« 0 Jfc 

01.3 ( 1 ) t,C^-?£5lC, Wtc % P-S i N15 
46^x^>y7X^il A ^ox^>^«!:l 
TN 2 iH, i©I^X*ttotLow-k»148 

^x^>^u, ±mmmm<o^SiMies^mf&r 

20 & 0 COBS, P-S i Oz 11 4 6ttx? ?->yx h * 

[0 044] iWc, 0 l 4 (m) K^frTcfc^fc:, /<y + 
J$)l>m£LXmm5 OnmOTal l 7 0£rX;U-* 
-;H 6 6&ViQ»8H 6 8 <DS, MtttCP-S i NI 

15 4±(CfiXi^ 0 »C, Cu^K^^m 
otWl 0 0 nmCDCumzmmZi*. *-o^SiC<i: 
oT«»8 0 0 nm<DCuJl*#8l3t^ *8ff9 0 0 n 
m(0Cul 1 7 2£TaJi 1 7 OiteJfcJSfrrs. «l> 

30 «:J:oT\ Cull72, ^TaI17 0*m 
B£*bT, 014 (n) Cc^-TJ:^^. P-S i Nffi 1 

5 4*«H3tt*i*fe:. JJf 1318 1 7 4<t. ±»iaK 

i 7 4 trmwm i42i *s«-rs tfr 7-7^176 

[0045] 

*#MBK:J:*itf, {SttttSflLUc. JIB 

^Ji^n/c, gi©is^-F7x^ »2©« 

40 -h^KS2, R^3<D^-F^X^BCDPa'Ctl 

mcmtez, h y^ju • ^- F7^^i^r5ci 
^>^x*<l urates m2<D^-F-?z2m* 

x ;u - * - ;!/ J3M) E£cd x 7 ^ > ^7 x t7 <h O X 3 

»2<DBBP»»JSSXS©«. *2©HlPap»JSRK: 
(s5ofcx^>^^4i4t^ <K5t«*JBLh«c 

50 mi o»^~ K^x^a^#^ET^cDr, x^>^x 
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11] SI (a) *>& <c) 12. en-en. SUSST^ 

[B21H2 (d)*6(f)tt, -en-en. 01 
( c > «c«(r»r . mmmmm i ©ara«:a£-*rE«*» 
0c L/ /c^cDxiiscoK iar * 5 . io 
[B3]H3 (g)3&>6(i) it ^ne*n. 02 
(f ) ccgit^r, !B«*fflWi©*ffi(cS6^rE«*» 

[04] B4 ( j ) ft>5 ( 1 ) tt> enftl, 03 

( i ) (fcm^x, nttasmmi ojtt(ca-jtBit» 

[05] H5 (a)*6(c) tt. en*en, j|J6JB88 

[H6] H6 (d) (f) tt, -en-en, 0 5 20 
(c) totter, «SJB««2©*ffi«:fieorEli*JB 
0c U /cf^COXII^bCD^BSr^) £ o 

[07] 17 (g) ^6 (i) (t en-en, 06 
(f ) ^ii^r, si«»«ffii2co*jS<cfieorE«*» 

0c b /cE£CDX;fIS(D#rffi0 Tft -5 o 

[H8] H8 ( j ) 4>6 ( 1 ) it enen, 07 
( i ) «:ttcvc % **»««2©*ffiec«eoriB«*0 

[09] 09 (m) *»6 (o) e-n-en. 08 

( 1 ) tfcm^x. mt&mmm 2 coy^m^u otm«s 30 

0c U /c^CDX?lSCDKffi0 r& & . 

[hioihio (a)*6(c)it enen. His 
JKSSfll 3 (D^mcU o r K«* J&0E C Zc^c7)XfI®c7)®f 
®0-cab& e 

[0 1 1 ] 0 1 1 ( d ) *>& ( f ) ». enen, 0 1 

0(c) (GROT. **a»MW»3<D*ffiCCSeorS««r 
L//cfSCDXS»<D»rffiia"C* S Q 

[Hi 2] bi 2 (r> »6 ( 1 > ». ene*n, 01 

1(f) iORt>T* jaS»ffiW3 0*ffiCCfie^rB»«: 

[0 1 3 ] 0 1 3 ( j ) t»h ( 1 ) itj ene<n, 0 1 
2 (i) icm>x, ^mmmt 3 oxftmc& ~> xwm* 
Bf&Ltcmcoi:mm<Dwmmx£>2> 0 

[BujHu (m)»tf (nJB, en-en. 01 
3(1) ccj^ur. *«»^3<D35«ccseoriB»* 
71205 utcm<DJLms(ommmx$> 

(Bi5iHi5(a)^(c)it enen. se* 

0T?&6 e 

[0 1 6 ] 0 1 6 ( d ) t ( e ) enen. 015 50 
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(c) Ct£H>T. ft&<Dmi<Dj5m<£'&^X^&fim 

is tc RgoDxescDW mm V $> £ o 
[0 1 7 ] 0 1 7 ( f ) iPh < h ) «. enen. 0 1 
6(e) (O^r. t¥*omio^ffi(cseorie^*^ 
0c u tc$g<Dj:mm<D mmm x$> & . 
[B181B18 (a)*6(c)B. en-en, fit* 

0T'&£ O 

[0i 9] 01 9 (d) *>e> (f ) is. ene^n. 01 
8(c) kmut. u^<om2<o^m^cu^xmm^ 
&utcv&(Dj:mm<Dmmmx$>2> 0 

[02O] 02 0 (g) frh ( i ) « % enen. 01 

9 (f) «c«i>r, 8e*©»2(0*ffitcfKorK«*» 
0c 0 ZcP^(DXgSCD»Tffi0"CS) & o 

[02 1 ] 02 1 (a)M(b)(t ene<n. se* 

[B221B22 (a)*6 (c)tt. enen, tfefc 
c^m 2 ©Office <fc o r iBR*JBJsSET*BB©raH*3iWr 

[^(DlftBJ] 

12 Cul 

14 P-SiNJ® 

16 Low-kl 

18 P-SiO, § 

20 JglOARCJgi 

2 2 x^>^^ 
2 4 

26 ffl2<Z)ARCjg 

2 8 7+ hU^H 

3 0 

3 2A 
3 2 

3 4 ±®i3^ffl<301B«» 

3 6 Cul 

3 8 P-S i NJK 

4 0 Low— k@ 

4 2 P-SiO, 1 

4 4 P-SiNJg 

4 6 x^>^vx^ 

47 mast 

4 8 x?^>^j*£ 

5 0 
52A 
5 2 

5 4 JbJIStt/iJOEttTft 
56 Tal 

58 Cul 

6 2 Cul 

6 4 P-SiCI 
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66 Low- kH 

6 8 P-SiCl 

7 0 P-SiOz I 
7 2 P - S i NJ^ 
74 m\<DARCm 

7 6 X v ^>^X£ 

7 8 mi (Dmnzb 

80 m2(OARCm 

8 2 ?* b \si>* vm 

82A X-;^>^7X^ 
8 3 3&2<DHPa$ 
84 A m3CD^nSI5 
8 4 ;U 
8 6 

8 8 Tal 

9 0 Cul 

9 2 ±.mwm 

9 4 trr:/^ 

10 2 CuM 

104 p-s i cm 

10 6 L ow-kl 
10 8 P-S iO, I 
1 1 0 Low- kM 

112 p-s i cm 

114 P-S iO, I 

116 P-S i NB 

1 1 8 f 10ARCI 

120 x*^>^vx^ 

122 an <Dmn$$ 

124 S2©ARC1 
1 26 7^- hU^XM 



(10) #^2 0 02 -4 3 4 1 9 

126A x*,^>^*^ 

127 isr2<D^na5 

128 

1 3 0 ISJfSSt 

13 2A Sg3CDg§m$ 

13 2 

13 4 TaM 

13 6 Cui 

1 3 8 ±m&n& 

10 140 fc'T^^ 

14 2 Cul 

14 4 P-S i CM 

14 6 P-S i Oj J5S 
1 4 8 Low-kl 

150 p-s i cm 

15 2 P-SiO, I 

15 4 P-S i NI 
156 m 1 ©ARC! 
158 x^>i^7X^ 

20 1 6 0 mi OUBPSP 

162 ^2CDARGH§ 

164 ?*hb^XhJ@i 
164A x^^>^v^^ 

165 m2<DffiUU 

16 6A J|3CDiaPgP 

1 6 8 mum 

17 0 Tai 
17 2 Cul 

1 7 4 i:Hie,« 
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